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A coupling has a housing which defines, at least in part, a 
nozzle chamber. The nozzle chamber forms, a valve chamber, 
an intake chamber, and an outlet chamber. The housing also 
forms a vacuum chamber. A main Valve is in the valve cham 
ber. The main valve is movable between an open and closed 
position. A poppet valve is in the outlet chamber. An air outlet 
opens from the vacuum chamber into the nozzle chamber. An 
opening of an air uptake conduit opens into the vacuum 
chamber. The air outlet opening is distinct from the opening 
of the uptake conduit. 
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LIQUID FILLING SYSTEM 

FIELD 

0001. The present invention relates generally to the tech 
nical field of liquid dispensing systems for dispensing liquid 
into a storage tank. 

BACKGROUND 

0002 Dry disconnect systems to fuel fleet vehicles, such 
as for example busses, are known. The fuel systems allow for 
rapid fueling of buses with minimal leakage of fuel into the 
environment. One type of dry disconnect system includes a 
coupling which couples with an adaptor of a fuel tank. In 
more detail, the coupling is connected to one end of a hose. 
The other end of the hose is connected to a fuel pump. In use, 
the coupling, which can be a nozzle, is coupled to the adaptor. 
Fuel is dispensed from the pump into and through the hose. 
The fuel passes into and through the coupler. From the cou 
pler the fuel passes into the adaptor. From the adaptor the fuel 
passes into the fuel tank. The coupler is mechanically coupled 
and locked to the adapter. 
0003. When the adapter is locked onto the coupler, poppet 
valves of both the coupler and adaptor are displaced by an 
operator from their seats to permit flow of fluid through the 
coupler and into the adaptor. When the tank reaches a full 
level, an overpressure shut-off assembly causes a main valve 
in the coupler to close and prevents further dispensing of fuel 
from the coupler. Upon uncoupling of the coupler from the 
adaptor, the poppet valves are oriented back on the valve 
seats, sealing off the adaptor opening and the coupler open 
ing. The sealing prevents leakage of the fuel from the coupler 
and adaptor into the environment. 
0004 Vacuum shutoffs are also known. A vacuum shutoff 
system automatically shuts off the flow offluid to the fuel tank 
once the fuel tank is full. U.S. Pat. No. 5,755,256 concerns an 
automatic shut off filling system. The system includes a 
noZZle body component associated with a fluid Supply and a 
noZZle extension component for mounting within a container 
to be filled. The nozzle body component includes a fluid 
filling nozzle having automatic shut off means actuated in 
response to changes in pressure within the nozzle body 
caused by the fluid when it reaches a fill level within the 
container to be filled. The nozzle body also has a fluid delivery 
actuation means associated with it. The fluid filling nozzle 
further includes quick disconnect coupling means for secur 
ing the nozzle body component to the fill neck of the container 
to be filled. A shutoff tube is mounted within a fluid delivery 
passage located within the coupling means. The shutoff tube 
is adapted to removably engage an end of a shutoff tube 
extension associated with the nozzle extension component. 

SUMMARY 

0005. In an embodiment of the invention a coupling 
includes a housing. The housing defines at least in part a 
nozzle chamber. The nozzle chamber forms, a valve chamber, 
an intake chamber, and an outlet chamber. The housing also 
forms a vacuum chamber. A main Valve is in the valve cham 
ber. The main valve is movable between an open and closed 
position. A poppet valve is in the outlet chamber. An air outlet 
opens from the vacuum chamber into the nozzle chamber. An 
opening of an air uptake conduit opens into the vacuum 
chamber. The air outlet opening is distinct from the opening 
of the uptake conduit. When the main valve is in the open 
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position the valve chamber is open to the outlet chamber and 
the outlet chamber is open to the intake chamber. In the closed 
position, the valve chamber is sealed off from the outlet 
chamber and the intake chamber is sealed off from the outlet 
chamber. 

BRIEF DESCRIPTION OF DRAWINGS 

0006 FIG. 1 is a sectional view of an adaptor and nozzle 
coupled together embodying the present invention; wherein 
the nozzle and adaptor poppets are closed and the main valve 
of the nozzle is closed. 
0007 FIG. 2 is a sectional view of an adaptor and nozzle 
coupled together embodying the present invention; wherein 
the nozzle and adaptor poppets are open and the main valve of 
the nozzle is open. 
0008 FIG. 3 is a close-up sectional view of the nozzle 
shown in FIG. 1 wherein the poppet and main valve are 
closed. 
0009 FIG. 4 is a close-up partial and irregular sectional 
view of the nozzle shown in FIG. 1 wherein the poppet and 
main valve are open; the section is taken vertically and hori 
Zontally through the axis of the nozzle's outlet chamber. 
0010 FIG. 5 is a close-up sectional view of the nozzle 
shown in FIG. 1 wherein the poppet is open. 
0011 FIG. 6 is a close-up sectional view of the adaptor 
shown in FIG. 1 wherein the poppet is open. 

DETAILED DESCRIPTION 

0012 FIG. 1 shows one embodiment of the present inven 
tion and is directed to a filling coupler 20 for a liquid, which 
in this example is a fuel additive. In this example the coupler 
20 is a nozzle. The nozzle has an internal chamber which 
forms an intake chamber 48, a valve chamber 114, an outlet 
chamber 26, and a vacuum chamber 22. The nozzle has a main 
valve 46 in the valve chamber 114 which controls flow of 
liquid 36 from the nozzles intake chamber 48 to the nozzles 
outlet chamber 26. The outlet chamber 26 houses a poppet 
valve 61 which is moveable from a closed position to an open 
position. In the closed position the poppet valve seals an open 
end 266 of the outlet chamber 26. When the poppet is in the 
open position the outlet chamber is not sealed. It is open. 
0013. In a filling position, the nozzle 20 is coupled to an 
adaptor 888 of a storage tank 34. The nozzle poppet valve 61 
and a poppet valve 72 of the adaptor 888 are in the open 
position. Upon actuation of the main valve 46 to an open 
position liquid can flow from the nozzle 20 through the outlet 
chamber 26, through adaptor 888 and into a storage tank 34. 
0014. The nozzle 20 has a vacuum chamber 22. The 
vacuum chamber opens via an opening 24 into an area of the 
outlet chamber 26 which borders the valve chamber 114. The 
opening can be considered between the valve chamber and 
the outlet chamber. An air and/or vapor uptake conduit 28 has 
a first opening 30 which opens into the vacuum chamber 22. 
The conduit 28 includes a channel 62 opening through a head 
64 of the nozzle poppet 61. The conduit 28 also includes a 
channel 66 in a guide 68 for the adaptor poppet 888. In the 
filling position, a portion 74 of the guide 68 and guide channel 
66 extends through a channel 70 of adaptor poppet 72 and into 
channel 62 of the nozzle poppet. The conduit 28 has a second 
opening 32 downstream of channel 62 and channel 66. The 
second opening 32 opens into the storage tank 34 filled by the 
nozzle. The nozzle includes an interlock pin 162 and an 
interlock plate 164. 
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0015. In the filling position, as fuel additive 36 flows out 
the outlet chamber 26 into the tank 34, it creates a venturi 
effect at the vacuum chamber opening 24. As a result of the 
venturi effect, air 38 is drawn out of the vacuum chamber 
opening and into the outlet chamber 26. At the same time 
makeup air 38 is drawn into the vacuum chamber 22 though 
the air uptake conduit 28. The air enters the vacuum chamber 
22 through first opening 30. The uptake conduit 28 can also be 
called a makeup air conduit. The air continues to move in and 
out of the vacuum chamber 22 until the additive reaches a 
level in the additive storage tank 34 to close the second 
opening 32 of the uptake conduit 28. Once the second open 
ing 32 of the air uptake is closed off by the fuel additive36, air 
38 can no longer flow from the air uptake conduit into the 
vacuum chamber. Air 38 will, however, continue to exit the 
vacuum chamber 22 due to the venturi effect. Because air 
continues to exit, pressure in the vacuum chamber 22 
decreases. As the pressure in the vacuum chamber 22 
decreases, a flexible wall 40, in the form of a diaphragm, 
bounding a portion of the vacuum chamber begins to collapse 
inward towards the opening 24. The collapse actuates a trip 
rod assembly 42 which allows for a rotating movement of a 
trigger 44 of the nozzle 20 such that the nozzle's main valve 
46 moves from an open position to a closed position and seals 
off the outlet chamber 26 from the nozzle intake chamber 48. 
The sealing prevents the passage of fluid 36 out the nozzle 
intake chamber 48 and into the nozzle outlet chamber 26. 

0016. In the filling position, the air uptake conduit 28 
provides a fluid conduit for air and vapor to travel from the 
conduit second opening 32 in the tank through the conduit 
first opening 30 and into the vacuum chamber 22 during 
filling of the additive 36 into the additive tank 34. The air 
continues to travel through the conduit 28 so long as the 
second opening 32 of the conduit 28 is open to ambient air and 
so long as air 38 is being drawn out of the vacuum chamber 22 
through opening 24 by the venturi effect of the fuel additive 
36 passing by the vacuum chamber opening 24. 
0017. The conduit 28 includes a first tube 50 which 
extends from the first conduit opening 30 and extends into a 
channel 54. The channel 54 passes through and is formed by 
poppet guide 56 for the stem 60 of poppet valve 61. The tube 
has first end 51 which extends into the vacuum chamber and 
provides the conduit first opening 30 into the vacuum cham 
ber. The tube has a second end 52 which opens at an end of 
channel 54. The end is adjacent channel 58 of poppet stem 60. 
The end 52 of tube 50 and the end of channel 54 of guide 56 
opens into channel 58 of poppet stem 60. A portion of the 
poppet guide 56 fits within the channel 58 of the poppet stem 
60. The poppet guide 56 and poppet stem are fixedly coupled 
so they move as a single component as poppet valve 61 moves 
from a closed to an open position. The conduit extends from 
the poppet stem channel 58 through a channel 62 extending 
through the head 64 of the nozzle poppet 61. A face 644 is 
formed on the valve head 64 of the poppet. Channel 62 
extends through the face 644. The channel 62 through the 
head of the nozzle poppet 61 opens into and around a channel 
66 in guide 68 for the adaptor poppet 72. The adaptor poppet 
guide 68 actually extends into the channel 62 through the face 
644 of the nozzle poppet 61. The channel 66 in the adaptor 
poppet guide 68 extends the entire axial length of the adaptor 
poppet guide 68 and opens at each axial end of the guide. A 
portion of the adaptor poppet guide 68 extends into and 
through a channel 70 formed in the adaptor poppet 72. An end 
74 of the adaptor poppet guide protrudes axially through the 
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head 73 and face 733 of the adaptor poppet 72 and into the 
channel 62 opening through the head 64 of the nozzle poppet 
61. The channel 66, at an end of the adaptor poppet guide 
opposite end 74, is coupled to and opens into a second tube 76 
which extends into the additive tank34. The second tube 76 is 
within an outer tube 78. A gap can exist between the outer 
tube and second tube. The uptake conduit 28 is thus formed by 
the first tube 50, the channel 54 in the poppet guide 56 for the 
nozzle poppet 61, the channel 58 in the nozzle poppet stem 
60, the channel 62 through the head 64 and face 644 of the 
nozzle poppet 61, the channel 66 through the adaptor poppet 
guide 68, and the second tube 76. The second tube has a free 
end which forms opening 32. 
0018. A makeup passage 80 extending through a portion 
of the adaptor housing 88 fluidly couples an open free end 82 
of the second tube 76 to ambient air. The open free end 82 
forms the second opening 32 at the second end 33 of the air 
uptake conduit 28. The makeup passage 80 has a first end 84 
opening through an external Surface of the adaptor housing 
88. The passage 80 has a second end 86, opening through and 
end of the housing 88. The opening 87 at the second end 86 is 
external to the second tube 76 and within the hollow formed 
by the outer tube 78. The opening 87 is thus radially between 
an external surface of the second tube 76 and an internal 
surface of the outer tube 78. In the filling position the passage 
80 serves to allow makeup air 38, due to the venturi affect, to 
be drawn through the adaptor housing 88, via the passage 80. 
and into the free end 82 (second opening 32) of the second 
tube 76, when additive is passing by the vacuum chamber 
opening 24. The passage 80 is particularly useful because the 
opening 90 of the outer tube at its free end is generally 
blocked by the additive in the tank. Even when the outer tube 
78 is blocked by additive, air will continue to pass from the 
makeup passage 80 into the air uptake conduit 28 so long as 
the free end 82, second opening 32, of the second tube 76 is 
not blocked by additive and additive is passing by the vacuum 
chamber outlet 24. 

(0019. The adaptorhousing 88 defines a hollow 92 in which 
the adaptor poppet 72 and the adaptor poppet guide 68 are 
disposed. A spring 94 is between an abutment of the guide 68 
and an underside of the adaptor poppet head 73. The spring 94 
biases the poppet 72 in a first closed position. In the first 
closed position, the poppet is in sealing engagement with an 
internal wall 96 of the housing. The sealing engagement 
prevents additive from escaping from the intake end 98 of the 
adaptor 888. The poppet 72 when pushed in the axial direc 
tion by the nozzle poppet 61 away from the adaptor intake end 
98, orients to a second filling position. In the second filling 
position the adaptor is not in sealing engagement with the 
internal wall 96 of the housing. The adaptor poppet head 73 is 
off the internal wall. Additive will pass though the adaptor 
housing 88 through the internal channel formed between the 
surface of the adaptor housing internal wall 96 and the exter 
nal surfaces 100 of the adaptor poppet 72, and the external 
Surface 102 of the outer tube 78. The external Surface 102 of 
the outer tube 78 forms a guide along which additive travels 
into the additive storage tank. The adaptor 888, at its outlet 
end 104, has a coupling portion 106 to connect the adaptor to 
the additive storage tank. The adaptor also has a series of 
vents 108 opening there through to allow escape of the air 
form the additive storage tank during a filling of the tank. 
0020. The nozzle 20 includes a housing with distinctive 
sections. The housing also forms a hollow with distinctive 
sections. One section of the nozzle, the nose or spout 110. 
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forms the outlet chamber 26 in which the nozzle poppet 61 
and nozzle poppet guide 56 are disposed. A valve seat 112 is 
also disposed in the outlet chamber 26. The nozzle poppet 61 
when in a closed first position is in sealing engagement with 
the valve seat 112 and seals off the open end 266 of the outlet 
chamber 26. The valve poppet 61 when in a second open 
position is off the valve seat 112 and the outlet chamber 26 is 
open. When the nozzle poppet 61 is in the open position 
additive can flow through the vale seat 112, around the nozzle 
poppet 61, and out the outlet chamber 26. 
0021. An intermediate or valve holding section 113 of the 
nozzle forms the valve chamber 114 which houses a valve 
assembly. The valve assembly seals off the nozzle intake 
chamber 48 from the nozzle outlet chamber 26. The valve 
assembly includes a connector rod 116 which is pivotally 
coupled by a pin 118 to the trigger 44 at one end, and is 
coupled to a pilot valve 120 and main valve 46 at another end. 
Moving the first end 122 of the trigger away from the nose 110 
moves the connecting rod 116 away from the nose 110 
thereby moving the pilot valve 120 and main valve 46 in the 
axial direction away from the nose. The valves 120 and 46 
move from closed positions to open positions. When the main 
valve 46 is in the open position, the valve chamber 114 is open 
to the outlet chamber 26 and the intake chamber is open to the 
outlet chamber. In the closed position the valve chamber 114 
is sealed off from the outlet chamber 26 and the intake cham 
ber is sealed off from the outlet chamber. 

0022. A trip rod 124, when in a non actuated locked state, 
provides an abutment to the trigger at a second end 126 of the 
trigger. The abutment assures moving the trigger first end 122 
away from the nose, produces an axial movement of the 
connecting rod 116 away from the nose. The movement dis 
places the valves 120, 46 from closed positions to open posi 
tions. A spring 128 biases the trip rod 124 in the locked state. 
A pin 130 extending into a coupling area 132 of the rod, locks 
the rod in the non-actuated State. The locking prevents axial 
movement of the rod towards the nose by the second end 126 
of the trigger when the trigger first end 122 is pulled axially 
away from the nose by an operator. 
0023 The pilot valve 120 is in a hollow 134 of the main 
valve, and is biased in a closed position by spring 136. In the 
closed position the pilot valve 120 sits against seat 138 
formed by the main valve 36. The seat 138 can also be called 
an abutment The pilot valve in the open position is off the seat. 
The movement of the trigger moves the pilot valve off seat 
138 to the open position before the rod moves the main valve 
46 to the open position. Movement of the pilot valve first 
allows for release of additive in the back of the valve chamber 
to escape around the pilot valve. The main valve is biased by 
the spring 136 in the closed position. The main valve 46 is in 
a closed position when it is in Sealing engagement with a seat 
140 formed by the internal nozzle housing portion of the 
valve chamber. The seat 140 can also be called an abutment. 
In the open position the main valve is off the seat. 
0024 Movement of the main valve to the open position 
allows for additive to flow from the intake chamber 48 
through the valve chamber 114 and into the outlet chamber 
26. The additive flows between an internal wall of the valve 
chamber housing and the main valve 46. A restrictor cone 146 
coupled to the main valve straddles the valve chamber and 
outlet chamber. Additive flows around the restrictor cone. The 
vacuum chamber opening is above the restrictor cone. The 
restrictor cone 146 limits the size of the opening of the flow 
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path between the valve chamber and outlet chamber; thereby 
increasing the velocity of the additive which helps to create 
the venturi effect. 
0025. In the actuated unlocked state the pin 130 is out of 
the coupling area 132 of the rod 124. The pin 130 moves out 
of the coupling due to a collapse of the diaphragm wall 40 due 
to the buildup of vacuum pressure in the vacuum chamber 22. 
In the actuated and unlocked state the trip rod 124 does not 
operate to provide an abutment. The second end 126 of the 
trigger moves axially forward. The trigger 44 rotates or pivots 
about the connecting rod 116. The trip rod 124 is moved 
axially forward by the force of the trigger's second end 126 as 
the trigger is squeezed by the operator. The connecting rod 
116 ceases to be pulled away from the nose 110 of the nozzle. 
0026. When the second end 126 of the trigger moves axi 
ally forward, the pilot valve 120 and main valve 46 move to 
the closed position. Spring 136 biases the pilot valve 120 to 
the closed position in sealing engagement with the seat 138 
formed by the main valve. The spring also biases the main 
valve 46 in the closed position. 
0027. An end section 150 of the nozzle forms the additive 
intake chamber 48 through which the additive flows through 
the valve chamber when the main valve is in the open posi 
tion. 
0028. The portions of the nozzle and adaptor wetted by the 
fluid in the case when the fluid is an additive for diesel fuel can 
be made of plastic which does not react with the additive. A 
known brand is C13031 Hostaform Acetal by Ticona. 
0029. To operate the nozzle 20 a user couples the spout or 
nose 110 of the nozzle to the adaptor 888 of the additive tank 
34. To affect coupling, the nose 110 and the adaptor 888 have 
an interlocking coupling assembly. The coupling assembly 
includes a coupling ring 160 mounted to the nose 110 which 
fits over and locks to intake end 98 of the housing 88 of the 
adaptor 888. Once coupled an operator actuates a lever (not 
shown) which moves nozzle poppet 61 axially away from the 
nozzle intermediate section. The poppet 61 moves off its seat 
112. It abuts up against and pushes spring loaded adaptor 
poppet 72 off its seat 96 towards the adaptor outlet 104. The 
seat 96 can also be called an abutment. The portion 74 of the 
adaptor poppet guide 68 having channel 66 extends into chan 
nel 62 of the nozzle poppet head 64. The uptake air conduit 28 
thus extends from the first opening 30 to the second opening 
32. 

0030 The actuation of the trigger 44 moves the pilot valve 
120 and main valve 46 off their seats 138,140. Fluid, which 
in this case is fuel additive, begins to flow from the intake 
chamber 48, through valve chamber 114, and out the outlet 
chamber 26. The fluid flows from the outlet chamber 26 
through the adaptor housing 88 and into the additive storage 
tank 34. As the fluid 36 flows through the outlet chamber 26 
air is drawn out of the vacuum chamber 22 through the 
vacuum chamber opening 24, and makeup air 38 is drawn into 
the vacuum chamber through the makeup passage 80 and the 
air uptake conduit 28. When the additive in the tank reaches 
the second opening 32, makeup air ceases to be drawn into the 
vacuum chamber 22. The vacuum pressure begins to build in 
the vacuum chamber. Put another way the pressure begins to 
decrease in the vacuum chamber. The diaphragm wall 40 
collapses towards the vacuum chamber opening 24. The trip 
rod 124 is actuated to the unlocked state. The trigger 44 pivots 
about connecting rod 116. The pilot valve 120 and the main 
valve 46 move to the closed positions cutting off the fluid 
flow. 
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0031 All of the features disclosed in this specification 
(including any accompanying claims, abstract and drawings), 
and/or all of the steps of any method or process so disclosed, 
may be combined in any combination, except combinations 
where at least Some of such features and/or steps are mutually 
exclusive. 
0032 Each feature disclosed in this specification (includ 
ing any accompanying claims, abstract and drawings) may be 
replaced by alternative features serving the same, equivalent 
or similar purpose, unless expressly stated otherwise. Thus, 
unless expressly stated otherwise, each feature disclosed is 
one example only of a generic series of equivalent or similar 
features. 
0033. The invention is not restricted to the details of the 
foregoing embodiment(s). The invention extends to any novel 
one, or any novel combination, of the features disclosed in 
this specification (including any accompanying claims, 
abstract and drawings), or to any novel one, or any novel 
combination, of the steps of any method or process So dis 
closed. 

1. A coupling comprising: 
a housing, said housing defining at least in part a nozzle 

chamber, said nozzle chamber forms, a valve chamber, 
an intake chamber, and an outlet chamber; 

a vacuum chamber formed by said housing: 
a main valve in said valve chamber, said main valve mov 

able between an open and closed position; 
a poppet valve in said outlet chamber, 
an air outlet opening from said vacuum chamber into said 

nozzle chamber; 
an opening of an air uptake conduit, said opening of said air 

uptake conduit opening into said vacuum chamber, said 
air outlet opening distinct from said opening of said 
uptake conduit; and 

wherein when the main valve is in the open position the 
valve chamber is open to the outlet chamber and the 
outlet chamber is open to the intake chamber, in the 
closed position, the valve chamber is sealed off from the 
outlet chamber and the intake chamber is sealed off from 
the outlet chamber. 

2. The coupling of claim 1 wherein a channel extends 
through a head of said poppet valve. 

3. The coupling of claim 2 further comprising: 
a tube extending from said vacuum chamber, said tube has 

a first end which forms said opening of said air uptake 
conduit into said vacuum chamber, said tube coupled to 
said poppet valve. 

4. The coupling of claim 1 wherein said poppet valve 
includes a stem, a channel extends through said stem. 

5. The coupling of claim 4 wherein said poppet valve 
includes ahead and a channel extends through said head, said 
channel in said head opening into said channel in said stem. 

6. The coupling of claim 1 wherein said coupling is 
coupled to an adaptor of a liquid holding tank, said adaptor 
comprising: 

a housing: 
an adaptor poppet valve in said housing. 
7. The coupling and adaptor as claimed in claim 6 wherein 

a part of said air uptake conduit is formed by a channel in an 
adaptor poppet guide; said adaptor poppet guide in said adap 
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tor housing, said adaptor poppet valve and said adaptor pop 
pet guide coupled to each other. 

8. The coupling and adaptor of claim 6 wherein said adap 
tor poppet valve has a channel there through. 

9. The coupling and adaptor of claim 6 wherein said air 
uptake conduit has a free end which forms a second opening, 
said second opening at said free end downstream of an outlet 
end of said adaptor housing. 

10. The coupling of claim 1 wherein said coupling is a 
nozzle. 

11. An adaptor to couple a coupling to a liquid holding 
tank, said adaptor comprising: 

a housing: 
a poppet valve in said housing: 
a guide in said housing, said guide coupled to said poppet 

valve; 
a channel extending through said poppet valve; 
a channel extending through said poppet guide; 
wherein one of said channel in said poppet guide and 

channel in said poppet valve form a portion of an air 
uptake conduit. 

12. The adaptor of claim 11 wherein said adaptor is coupled 
to a coupling and said coupling comprises: 

a housing, said housing having a nozzle chamber defining 
at least in part an intake chamber, a valve chamber, and 
an outlet chamber; 

a vacuum chamber defined by said housing: 
a main valve in said valve chamber, said main valve mov 

able between an open and closed position; 
a coupling poppet Valve; 
an air outlet opening from said vacuum chamber into said 

outlet chamber; 
a first opening of said air uptake conduit opening in said 
vacuum chamber, said air outlet opening distinct from 
said first opening of said air uptake conduit; and 

wherein when the main valve is in the open position, the 
valve chamber is open to the outlet chamber and the 
outlet chamber is opened to the intake chamber, in the 
closed position, the valve chamber is sealed off from the 
outlet chamber and the intake chamber is sealedoff from 
the outlet chamber. 

13. The coupling and adaptor of claim 11 wherein when the 
coupling and adaptor are in a filling position, the coupling 
poppet valve and adaptor poppet valve are in an open position 
and the main valve is in an open position; and 

wherein as liquid flows from the outlet chamber through 
the adaptor housing air is drawn out of the vacuum 
chamber through the air outlet of the vacuum chamber 
and a makeup air is drawn into a second opening of the 
air uptake chamber, through said portion of said uptake 
conduit in said adaptor and through said first opening of 
said air uptake conduit and into said intake vacuum 
chamber, said flow continues so long as liquid filling 
said liquid holding tank has not reached a level in the 
storage tank to close said second opening of said air 
uptake conduit. 

14. The adaptor of claim 10 wherein a makeup passage 
extends through a portion of the adaptor housing and fluidly 
couples said first opening of said air uptake conduit to said to 
ambient air. 


